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AI IS’J’ILAC’JI
W C }JICmIIt  a systmIIlatic  study of tlIe ilifrared  ]Jro]mrtim c)f the ]Ii,gll

galactic  latitude sky, by examining two large  sections of the IRAS Sky
Survey,  wllicll  cover galactic latitudes frc)]n  h= 2(I to l}z 90, alicl II: -20
to l)= -90 ,  a t  a  rcduc.ecl rcsolutio]l of  7,5’ / }Jixcl.  ‘J’lle lltAS Sky SUP
wy Atlas  (ISSA) ])latcx  arc u s e d  t o  dc:tcrlni]lc  tlie variaticl]ls  in colors
R(I’2,25),R(25,60)  and 1{(60,100) of clouds with s])atial  scales of 1-5 de-
grees,  as a functioll  of galactic latitude, a]lcl alsc} as a fullctic,]l  of tlIe
I)rig;llt)ie.ss  of the mnitti]l~;  ]natcrial.

OUI results usc tlic irllprc)vcd  sc]lsitivity  1)]-c)vidc~cl  l}y tllc ISSA ])lates,
to ])rcscvlt images higlllig]lti]lg  distinct CIOUCIS with aty])ical  colors. ‘J’IIC
cilrus a])])cars tc) co]lsist  of ii ]nixturc  with ty})ical  cc)loIs  at IOWCI galactic
latitudes, and several c.irl us wislx  with allolnalous  colc)m ]Icar tile galactic
})olc!s. JVC also rc]lort colors of co]nctary  ~leljula~  SCICII near  tllc Soutller]l
g,alac.tic  })oIc wllicli  llavc valucx of 1/(25,60) >0.45. ‘J’llcI  colc~rs c)f tllc IIig)l
p,alac.tic  latitude cirrus is co]n])aral)lc  to weakly illulnillatd  cirrus at tllc
Nlp,m c)f M31 and ill c]tllcr  galaxies (XU and }Ielou 1993 ; IIelou, 1986).

IN’I’I{C)I) LJC;’J’ION

Sillcc  tlIc discovc’ry c)f tllc 11{ cirl us, a ]lulnl)cr  c)f authors  IIave il[il)ro\rcxl  U])O]I
o u r  l]]icl(!]stall(li]]f,  of  tlIcI difluse 11{ c’]]lissic)ll  froln tllc ~,alaxy. IIc)ula!lgcr  arlfl
l’erau]t  (1988) dcjcu IIIclItcd  tlIcI  avcra~c  colors c)f g,alactic cirrus, tlic 111/l lOojI
clnissic)ll  latio,  a]ld the va]iation  of 11{ c’lnissio]l  illtmlsity  tlIIouglIc)ut  t he  }Iig,ll
galactic latitude regic)lls. ‘J’lIey alsc) IC])C)I  ted tlie rcduccd  elllissic)ll  at tlic ])c)laI
ca])s wllicli  was a])]~arcllt  frc)ln  shout h: 70 tc) b: 80, w’llicll  a])l)earcd  tc) l)c tlIc
darkest ])atcll  ill tl]c 11{ sky. l)wwrt,  c’t al (1990) ~)loviclcd  ilIl])Ic)vcd kIIowldgc  of
tlIc variatio]ls  ill color ]atios for diffcrcllt rcgiolls  ill tlIcI ~iilaxy, })y mlatilig  t,lICIII
to varjatiolls  ill tllc ]dativc  al)ulldallcc of tllrcc cc)lll])ollcllts:  large grai]ls, slllall
?,raills  and I ’ A l l ’ s ,  wit]l additic)llal  val-iatiolls  ill 1S1{1’.  llrce]ltly,  ]Ielou (1986)
alId Xu and llclcIu (1993) lIavc  doculllc’l[tcd  1 1 {  co]ol vd]iatio]is  ill t]kc galaxies
M31 a]ld M33, wllicll  aJ)])car to alise  fro]ll rcgiolls  ill tlIcI F,a]axies wit,]l  low ]e~’c]s
of illurllilldtic)ll,  and a de ficie Ilcy of lar~,c glaills.

11’10111  t}le Ic~ccIItly rcleasd lllfrarcd  Sky SUI vey Atlas (ISSA ) a IICIW  o] I])oI-

‘})lcsc]it ,addrcss:  ]’ortiotia  (hllcp,c  l)cl)ar(]tlcilt  of  l’}lysics  aIId Astr{)llc,][]y, 610  N ,  (kllcgt  Av{.,
l’o],lor,  a CA 9] 71 ]-6348



tunity  has ariscli to recxalnine  the 11{ colors of the interstellar IIlediuln  with the
iln])rcwccl  s e n s i t i v i t y  and rcscJutic)li  c)f t}IC lSSA. WC rc])c)]t  tile filst result c)f
an examination of the properties c)f clouds with sizes  of a fmv dqycm, near tllc
weakly mllittillp,  polal” caps of tlie galaxy.

l) A’J’A  ANI) l) A’J’A  ANAI,YSIS  ‘J’MHINIQIJRS

1 0 0  plates  of 12xl’2 clegrcc size w’mw c:xalnillcxl  to clctm]lilic  tllc 11{ cvnissioll
cllaractmistics  c)f the weakly  anitting  polar regions. ‘J’lIc ]llatc!s wcm selcc.tecl  to
samp]c siglltli]lcx  at high ecliptic. and galactic latiitudcs.  l’;ach  ])latc was block
averaged by a factor of 5 in both dilnc]lsicms, to a Icducecl  spatial resolution
of 7’, in order to improve the S/N for wc.akly  mnitting  clouds. A Lac.kgroullcl
subtrac.tiolL  algorithm was ]lcxt,  appliecl  to each J)late se])aratcly,  and tlIcn  tllc
plates were lnc)saic.cxl  into Z? larg,c ilna~;c!s  wllicll  were analyze.d foI c.o]c)r variatimls,
‘J’he emission brightness from tile polar rcgiolls wcm III UC.11 waker than the
awragc cmissicnl from galactic cirrus, such as those  rqmrtcxl  in IIc)ulangcr and
l’cmult  (1988), with 100/( il~tcllsitics  mostly in the range  of 0.1 < l(100#f)  < 1
h4Jy Sr- 1, as C)IJI)OSCX1 to typical cirrus fcm which 0.5< 1(100~~) < 5 hlJy  Sr- ].
‘]’hc loc.atiolls  of the plates  sclcctecl  fc)r tllc cmr s tudy aIe ])]mcwtec] ill Figure
la, which SIICWS all Aitofl’ prc)jc.ctic)n  ill galactic. coordinates allcl tllc locations
of the Sclc!ctc!cl  platc!sa

l]nc.kground  Suhrnc.tion  of the ISSA }’hiks

‘l’lie  I S S A  })latcs  arc cxcellc]ltly  suitecl fc)r dctcxti]lg  tllc variatic)lls ixl Ill crnis-
sioll C)II s])atial scales c)f a few dq, roes. IIowever,  uliccrtaill  Y,odiacfil  t)ackp,lc)ulid
residuals dcj mist in all c)f tile plates, wliicll arc d lnajor  c) bstaclc  ill dctcrlnillillg
the actual c’lnissiml  froln the refiiolls  studicxl. Since the l)ackgroullds  arc a nu-
IIlc,rical r e s i d u a l ,  tllc,ir  s]jatial and sl)ectral  l)rc~l~c’rtics  ale IIc)t ct)llclatcd  ill ally
consist c’lit way with tll[!  c)rig,i]lal  zodiacal  I)ackgroulld.

‘1’o addrms  tllc ])roblmn  of Lackgl-c)u]ld rmnoval, cacll ])latc’ w a s  })roc.csscd
using IIewly CICVCIIO])CC1 routi]les ii~llicll  iteratively fit a })la]lar  l)ack~,mu]ld tc) t}ic
illlagc,  a]ld sul)tract  t]lis hackg,roulld. ‘J1hc  routillc  selects  l)acligmulld ])c)illts
I)aswl 011 a collsicieratioli  of tllc s tat is t ics  of  tlie ilnap;c:  ]Joillts  arc lalwllcxl  as
Lacligroulid  if (lIcy arc witllill tllc rallf,ec)f  the O to 1’ })crcc]itile,  and llcxt  tllc
threshold 1’ is i]lcrmsecl  u]lti] a st’t  of ])oi]lts is derivccl  which covc]s  3 out of 4
qualldral~ts  of tllc ])latc, with at least  2% of tllc l)ac.lig;rou]ld  ])oi]lts cc)]llingfroll)
tlic least ])c)])ulatd  quadlallt. ‘J’}Ic  fi]lal valu(:c)f 1’ is ty})ically  arou]ld 5%, and
varies wit]l tlic!c{)~’(’ri]  lg, fraction  c) fll{-clllit  ti]lg,  ll)at[lrial  ill tllc’sclcctd  ])late. A
])larlc  i s  tlle]i fit to tllc l)ackg,loulld l)oillts  and sul)tractec] froll~ tlIc ])latc. ‘1’llis
l)rocess is ]e])catcd  ulitil cacll  IIew iteration results ill ii lcsidua]  at tllc cd~,c c)i”
tllc ])late  o f  1{ <  ().08 fol tllc 100~/ illla~,m ,  a n d  1{ < ().()2 fol (11(’ otll(’I tll IW
hall(ls.

‘1’lIC rc,su]t i s  a ullifor~ll  and rcjjcatal)lc  I)ackgmulld su}jtractioll  fol tlic il[l-
ages. After  I)ackgroulld  suhtractioll, histogralnsc)f  tllo ])ixcl itltmlsitics arc cx
alllillecl  fo] ally Iclllailli)ig  systclllatic. ofi”scts  ill citllcr  axis of tllc illlagcs.  l’igulc
11) ])rcsellts  illtc’l~sity  IIistoglti]ils  of tllc I]ackgmulld subtractwl  illla~,cs  f o r  tllc
Nort]l (;al:ictic  l’o]c sall]])le.
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ll’lGIJILl(;  1 a.(]cft)  AitofJ’ projcc.timl  s] Iow’ing  ]ocatiom  c)f plates used in study,
b.(u~]~mr  rigltt)  llistOgraI[is  of ])ixcl i]ltcwsities  for Nort]i Galactic l’olc! Rcp,iol)<l
a t  wavclculgt]ls  (frcnn lc.ft) 12p,6011 and 100If. c.(lower right) IIistogral[ls  of
cliflk!reliccs  ill overla])  rcgio)ls  (sew text).

Measuring the: Accurncy  of IInc.k.grouncl  Suhtrndion

OIIC cstilnatc  of Lllc ullcertailltics  froln tllc Lackg;lcnllld  sul)tractioll  ]nay I)c ol)-
taillcd  by IIic!a.suring  the width of tho negative going; tail ill the histogranls  c)f
l’igure 1 l), which for- a c.ollectly  flattmlcxl plate  will rcflc’ct  c)IIly t}lc’  illstrulllcllta]
noise of the IRAS survey, aTIcl will he flew fIoIn systeIllatic  c)fl’sets.

AIi i]ldqmldc]lt  a.sscml)mlt  of tllc quality of bac.k~;rou]lcl  Icvnowl ]nay k
ol)tai]ld  by cc)llsiclcrillg  tllc difl’e]cncc  in pixel valucm for overla})l)ing  rcgiolls  of
]Iciglll)o]i]lg  ])latcs. ‘J’lIc ovwla])  is larg;c’st  near tlIe n o r t h  aIId sout]l cclcxtial
l)oIcs,  wliere it is as Inuch as 40% of tlIc ])late ])ixcds,  alId tlIcll dcc.leiiscs  steadily
at lower dcdi]latio]is  to about 2% at tlic~ cdcstial  equator.  }I;acII  ])latc frc)ln tlke
two gIou])s was backgrc)u  IId sul)t]-ac.ted, atId tile al’c]agc  value aIId varialicc of
tllc difl’crellcc’  values  for the ovc’rla])  ])ixcls  was  cwaluatcd. IIistoglatns  of tllc
diflc:rcllccm  ill tllc ovcrla})])ing  l)ixcls  arc ])rcsclltcd  ill liigure  1  c fol tlIc NoI tl[
Galactic 1’01(’  sa]n])lc, Gaussialls wwe fit to the curws c)f l’igures  11) a]Icl IC and
froln l)otll tcclllliquc,s wc’ ollscrvc  that tllc I)ackgrc)ulld  ullcertailltics  .3I-C  c)ll tlIc
c)rdrr  c)f 0.1 h4Jy S1-] for tllc 1211 and 6011 ])latc’s,  and 0.25 for tllc lool~” ])latcs.

1{1’:s111:1’s

AII i]llag(’ oftllc~l)ackgI c)ll Il(ls\ll)tlact(’(1  ]Ilc)saicfo]  tlleF!or(llerll  (;alacticl’oleis
slIow II ill l’ip;urc  ?a. l’roln the figure, it is a])])arcwt that a IIulnl)cr  of structuws
wit]l widdy varyi]lg sizc~  scales exist ill this rcgiolt , suggest illc difl~,rellt  rq,i]lles
of the lSh4 a]ld/or  diflt’relit  dista]lc.cs to tllc clouds. Visil)lc’ at u])]wr left in tllc
i]l)age is tllc l) Iaco c]c)ud, aIId 011 tlIe ri~,llt is tlIc’ lJIsa Major III OICCIIla  I CIOU(lS,
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allolnalous  wis]) ill miter. 1).(u])])cr r i g h t )  Color-c.cdo]  ])lot for sallle  rcgioll;X
axis=  ]og[l{(]~ ,60)], }’ axis: ]c)g[l{(60,  ]()())] C.(]c)wer lig]it)  ]’]ot  of 1{(60,100)” vs.
galactic latitude,

a n d  part of tllc ‘NoI-t.11  l)olar Spur’. ‘J’IIc wis}~ at tlIc center  of tllc i]nagc w a s
olmmved  tohavc:]argm  1{(60,100) tlIaII  clouds at tllccdgc’s,  and a gmcral  trend
of increasing  1{(60,100) was olmrvwl as a function  of galactic latitude for tllc
Nort}lerI]  hcvnispher-e. l’igurc ?b I)msmlts  color-co]cm dia~;ralns for the Northern
llmnis]~here  lnosaic , and l~igulc 2C  s}lows  tllc trend  of illclcasillg;  1/(60,100)  as
a fullctio]l  of galactic latitude. All additional  result  w a s  tllc olmrvatic)ll  that
tllc color 1{(2?5,60) fol tllc co)nctary  clouds licar tllc Sc)utllelll  galactic IWIC is
allolnalously  lar~c, with 1{(60,100) > (),4.

lpllrtller  stucliesa  lcllll(lcl}~ray  L[j Ilc!terlllillc  ~)cJssit)lc' callses c) ftllcalLc)lllal(  )lls
colors SWII ill tl~e lSSA I)la(cs,  illcludillp;  difl’ere]lc.c  ill tlIe grail] ])o])ulatio]ls  due
to slIorks alId otllcr disrul)tivc ])roccwscs, Variatio]ls j], t]l~ ]S]{]’,  ~JId  cfl’(,~ts  C)f
II?(II  01, the lRAS CO]O,S.
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